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DECLARATION 37 CFl^ 1432 



I, Ilkka Tapani Heikkila, declare and state the following: 



K I am currently employed as ^^/^g-^/^^T^/Zg^ jnsert title) by Polar 
Electro Oy, Kmpele, Finland, the assignee of the above-identified application. 

2. I am an expert in the field of electronics and have worked in the electronics 
field for ^ (insert number of years) years. 

3. I received a Masters of Science degree in electronics ftom ^^/j^^^/P^ ^ '^ U^CLf 
(insert university) in /^^V (insert year). 
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4. I have reviewed the Office Action mailed June 30, 2005, and the above- 
identified patent application, including the pending claims, as currently amended. This 
declaration is being submitted to establish that the above-identified application would have 
enabled one skilled in the art at the time of filing to make and use the claimed invention 
without undue experimentation. 

5. Claims 1 and 1 0, as currently amended recite that a person's heart beat 
intervals are measured during a physical exercise and that the result of this measurement is 
stored as heart beat interval information. One skilled in the art would know that if the stored 
heart beat interval information were played back, its duration would correspond to the 
duration of the physical exercise. One skilled in the art would also know that if a portion of 
the stored heart beat interval information were removed and the remaining heart beat interval 
information were played back, its duration would be less than the duration of the physical 
exercise. 

6. Pages 20-22 of a publication entitled "Principles of Operation A Practical 
Primer" by R. Lcc Gordon, dated January 8, 1 996, submitted as Exhibit B, discloses 
averaging as a known technique to reduce the time required for data transmission, which is 
analogous to playback duration. Specifically, page 20 of the publication describes an 
averaging technique as dividing a total of 20,000 pings or data points into 200 ensembles of 
100 pings each. The publication states that although data transmission takes time and can 
slow down ping processing, averaging reduces the time required for data transmission at page 
22. 
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1. Claims 1 and 10 furth^ recite that Ae heart beat interval information is 
packed^ which, as disclosed in paragraph 0014 of the specification, may be performed by 
averaging, "whereby the heart beat interval data of a given time int<arval is represented by the 
mean heart rate of said time'*. Therefore, one skilled in the art would know that packing the 
heart beat interval information could be performed by taking an average of "given time 
intervals'^ (such as 10-second intervals) of the heart rate int^al information (such as for a 
60-minute physical exercise) to yield padced heart beat interval information (oi- 360 average 
values), which is substantially the same technique as that disclosed in the publication referred 
to in paragraph 6 above. 

8. Paragraph 0033 of the application states that the ''packing ratio can be tenfold 
or hundredfold". Thus, since heart rate is typically calculated from heart beat interval 
information every second, one skilled in the art would understand that when averaging is 
performed on, for example, every 10 seconds of heart rate interval information, the resulting . 
quantity of data is reduced by a factor of ten. 

9. Claims 1 and 1 0 still further recite that at least a portion of the packed heart 
beat interval information is coded into a soimd collage, and that the duration of the sound 
collage is shorto- than the time spent for measuring the heart beat intervals. Reducing the 
amount of data to playback reduces the duration of playbadc, as established in paragraphs 5 
and 6 above. The packed heart rate interval information represents a reduction in the amount 
of heart beat interval information originally measured, as established in paragraph 8 above. 
Therefore, one skilled in the art would know that coding at least a portion of ttie packed heart 
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beat interval information would result in a sound collage that is shorter in duration when 
played back than the time spent for measuring the heart beat intervals. 

10. An invention report prepared by the inv«itor on June 3, 2003, «ititled 
'^"KEKSINTOILMOITUS^ is submitted as Exhibit A. An English translation of pagel , 
paragraph 3, starting from" Mrittele ongelman ratkaisu" and ending at ""60 sek" is as follows: 

Define the solution to the problem 

A heart rate file is converted to a sound collage based on the heart 
beat of the heart rate file. By using a rhythm aerator and adding other 
sounds, the heart rate file can be cxwled and presented. The heart rate file is 
also packed by averaging and/or resampling to give a file having a shorter 
duration in time, for example 60 min -> 60 sec. 

It is submitted that Exhibit A, being a communication firom the inventor to a committee that 
assesses the merits of the invention, indicates that the inventor was in possession of the 
claimed invention prior to the filing date of the subject application and that the concepts 
disclosed therein, including packing by averaging to yield a file shorter in duration than the 
original file, successfully communicated from one skilled in the art, the inventor, to the 
committee and the attorney prq)aring the application. 

1 1 . Tbm^ the application would have enabled one skilled in the art to make and 
use the claimed invention at the time of filing without undue experimmtatton. 
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12. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true, I further 
declare that these statements were noade with the knowledge that willful false statements and 
the like so made are punishable by jSne or imprisonment or both under Section 1001 of Title 
18 of the United States Code, and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 




Respectfully submitted^ 



Ilkka Tapani Heikkila 



Date: 
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KEKSINTOILMOITUS / 

Toimitetaan kahtena kappaleena tyosuhdekeksintotoimikunnalle. joka palauttaa yhden kappaleen 
keksijalle vastaanottomerkinnoilla varustettuna. Piirustusten on oltava A4-kokoa. 



Vastaanotettu <3 / ^ 20 OXj 



llmoitus nro Kl 



Kasitelty tyosuhdekeksintotoimikunnassa <3 I h I QOHj 



Keksijoiden nimet ja kotiosoitteet 
Seppo Nissila, SSaskitie 4, 90550 Oulu 



Keksinnon nimitys 
Data to sound 



Lyhyt selvitys keksinnosta (tarpeen vaatiessa kaytettavS liitetta) 

- Maarittele ongelma tai idea 

Talletettujen syketiedostojen purkaminen ja tarkastelu on hidasta ja tydlSstd, kun ttedostot oval 
pitkia. Toisaalta harjoitustiedostojen esittaminen ja kuvailu on vaikeaa. 

- Maarittele ongelman ratkaisu 

Syketiedosto muutetaan aanikoosteeksi, Jonka pohjana on syketiedoston syketahti. Kayttamalla 
rytmigeneraattoria seka Iis33maiia muita aania harjoituksen syketiedosto saadaan purettua ja 
esitettya. Syketiedosto myds pakataan keskiarvoistamalla ja/tai uudelleen n3ytteistamdll3 
ajallisesti lyhyemmaksi, esimerkiksi 60 min -> 60 sek. 

- Maarittele keksinndn hyddyt 

Harjoitustiedosto voidaan esittaa uudella mielenkiintoisella tavalla. Toisaalta se kuvaa aaniefektein 
harjoituksen kulkua. Aanitoteutus voidaan tehda seka kellolaitteessa pietsolla, mutta PC- ymparisto 
mahdollistaa laajemman aanimaailman kayton, 

- Keksinnon toteutustapa 



Koodataan ohjelma , joka muodostaa annetun tahdin (keskiarvo syke) pohjalta rytmin ja lisaa 
siihen aaniefekteja sykkeen muutosten jaj^eston perusteella. Aanen soittamisessa kaytetaan 
kellon pietsoa tai PC:n aanikorttia. Aanesta voi tallentaa oman tiedoston, jonka vol tallettaa ja 
siirtaa eri muodoissa (esim MP3) eri laltteille ja kaverille myds. 



Tama on tulostusp^ivand voimassa oilut versio 

Voimassa oleva versio I5ytyy sahkdisesta toMntakasikirjasta 



Tuk}stettu:03.06.02 



Tydsuhdekeksinnot 

Tyoohje 



AI0090F 

sivu 2(3) 



Polar Electro Oy saattaa tydsuhdekeksintdja koskevan lain perusteella olla oikeutettu saamaan 
keksintSdn liittyvat oikeudet kokonaan tai osittain itselleen. 

Ilmoitan/llmoitamme taten, ettS tietaakseni/tietaaksemme olen/olemme ainoa(t) keksija(t). 

Tekemani/tekemamme keksinnon katson/katsomme kuuluvan ryhmaan A 
(kts. mte, kohtal) 

Sitoudun/sitoudumme allekirjoittamaan kaikki aslakirjat, jotka tarvitaan keksinnon suojaamiseen eri 
maissa. 



Keksinto tulee julkiseksi mahdollisesti jo 

(kts. liite, kohta 2) / 20 



Suostun/suostumme siihen. ett3 tydsuhdekeksintdja koskevan pysyvaismaarSyksen mukaista 
tyonantajan vastausaikaa tahan ilmoitukseen voidaan pidentSS (kts. liitteen kohta 3) 

□ Kylla ME\ 



KeksijSn/kekl 
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Principles of Operation 

7. Ensemble Averaging 

Single-ping velocity errors are too large to meet most measurement requirements. Therefore, data are 
averaged to reduce the measurement uncertainty to 
acceptable levels. This section defines ADCP uncer- 
tainties, averaging methods, and the effect of aver- 
aging on data uncertainty. 

ADCP Errors and Uncertainty Defined 

Velocity uncertainty includes two kinds of error — 
random error and bias. Averaging reduces random er- 
ror but not bias. 

Figure 19 shows these errors with two example dis- 
tributions of ADCP current estimates. Assume that 
the distribution in Figure 19A was computed from 
20,000 measurements of exactly the same current. In 
this distribution, the measurements cluster around the 
actual value of the current, but there is variation due 
to the random error. Note also that the overall aver- 
age is different from the actual current. Bias causes 
this difference. 

Because random error is uncorrelated from ping to 
ping, averaging reduces the standard deviation of the 
velocity error by the square root of the number of pings, or: 



Standard Deviation oc N"''^ (5) 



where N is the number of pings averaged together. 
TheitefiSution M Fipg 

;ieachfr^Monginal 20,000 pings. Avera the lOO.pinp M o^ 
^Cherfeemble^bya fe^^ This is clear in the smaller spread of the lower distribution. Note 

that the average value of both distributions are the same and that both are different fix)m the actual current 
This difference, that does not go away with averaging, is the measurement bias. 

An important point is that averaging can reduce the relatively large random error present in single-ping 
data, but that, after a certain amount of averaging, the random error becomes smaller than the bias. At 
this point, further averaging will do little to reduce the overall error. 



Actual Cun^ent 



Mean Value of 
ADCP Estimates 




Distribution of Single-Ping 
ADCP Current Estimates 

Actual Current ^ , Mean Value of 
^ { ADCP Estimates 
ADCP Bias — ►! 

rr 



(B) 



A 



Distribution of Ensemble-Averaged 
ADCP Current Estimates 



Figure 19. The distribution of single-ping 
data (A) compared with the distribution of 
200'ping averages of the same data (B), 
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Short- Vs. Long-Term Uncertainty 

Short-term uncertainty is defined as the error in single-ping ADCP data. Short-term uncertainty is 
dominated by random error. 

Long-term uncertainty is defined as the error present after enough averaging has been done to essen- 
tially eliminate random error. Long-term error is the same as bias. 

The Approximate Size of Random Em>r and Bias 

ADCP single-ping random error or short-term error can range fi-om a few mm/s to as much as 0.5 m/s. 
The size of this error depends on internal factors such as ADCP fi:equency, depth cell size, number of 
pings averaged together and beam geometry. External factors include turbulence, internal waves and 
ADCP motion. 

Random error in narrowband ADCPs is relatively easy to estimate, but it is harder to estimate for 
BroadBand ADCPs. This is because BroadBand measurements have more adjustable parameters, each 
of which affects uncertainty. Because random errors generated internally in the ADCP are typically an 
order of magnitude smaller than in a comparable narrowband ADCP, extemal random error sources 
(i.e. turbulence) can dominate internal ADCP errors. 

You can estimate random errors by computing the standard deviation of the error velocity. This is be- 
cause random errors are independent fi-om beam to beam and because the error velocity is scaled by the 
ADCP to give the correct magnitude of horizontal-velocity random errors. To predict the size of inter- 
nal random errors, consult brochure specifications or use one of the various software tools that RDI 
provides for this purpose. 

Bias is typically less than 10 mm/s. This bias depends on several factors including temperature, mean 
current speed, signal/noise ratio, beam geometry, etc. It is not yet possible to measure ADCP bias and 
to calibrate or remove it in post-processing. 

Beam Pointing Emors 

Beam pointing en-ors can be a dominant source of velocity bias. A beam pointing error is uncertainty in 
the beam direction. Standard manufacturing practice introduces errors into beam angles. Depending on 
measurement requirements and the care with which the transducer elements were installed, these errors 
could introduce unacceptable bias. The as-installed beam angles are measured in the manufacturing 
process and stored in the BroadBand ADCP's memory. These angles modify the coordinate conver- 
sion matrix which corrects for beam pointing errors when converting firom beam to earth velocity co- 
ordinates. 

Averaging Inside the ADCP Vs. Averaging Later 

An ADCP system can calculate ensemble averages inside the ADCP, in the data acquisition system, or 
in both. It is possible, for example, to average ensembles of several pings in the ADCP and to send the 
results to a computer which then computes averages of these ensembles. Normally, unless there is a 
good reason to do otherwise, the best rule is to let the ADCP convert data into earth coordinates and 
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to average data into ensembles before transnutting them out. Following is a list of the factors that might 
affect your choice of where to average your data. 



■ Vector averaging — Conversion to earth coordinates prior to averaging allows the ADCP to 
compute true vector averages. 

■ Beam pointing errors are automatically corrected when the ADCP converts from beam to earth 
coordinates, thus minimizing related biases. 

■ Data transmission takes time and can slow down ping processing. Averaging reduces the tiirie 
<v^required for data transmissio^. 

The Processing Cycle: Limitations on Averaging 

Averaging is limited by the ping rate, which is limited by how fast the ADCP can collect, process and 
transmit data. Figure 20 shows a typical data collection cycle inside the ADCP. Each ping has five 
phases: overhead, transmit pulse, blank period, processing, and sleep. The overhead time is used to 
wake up the ADCP, initialize and process various subsystems (e.g. the clock, compass, etc.) and to 
prepare for ping processing. After pulse transmission and a short delay to allow the transducer to ring 
down (see later), the ADCP begins to process the echo. When echo processing is complete, the ADCP 
either goes to sleep to conserve battery power or immediately begins another data collection cycle. 
After all the pings are collected, the ADCP computes an ensemble average and transmits the data to 
the intemal data recorder, to an external data acquisition system, or to both. When the ADCP pings 
rapidly, data transmission runs in the background, using CPU time when it is fi*ee. 



| \\\\^ y ////// //A 




* Processing time depends on: 
1 . What processing is done 



2. Number of cells 

3. Speed of sound 

4. Computation time 



Single ping 



First ping 



]^VsX^n>6^ \/////////x \ » V77Z\ 



Data 

Second ping transmission 
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Ensemble of pings 



Figure 20, Steps in the ping processing cycle 
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